Tetrabromobisphenol A (TBBPA), induces cell death in TM4 Sertoli cells by modulating Ca2+ transport proteins and causing dysregulation of Ca2+ homeostasis.
Tetrabromobisphenol A (TBBPA) is a commonly used brominated flame retardant (BFR) utilized to reduce the flammability of a variety of products. Studies have indicated that a number of BFRs are becoming widely distributed within the environment and are bio-accumulating within organisms. There has been much speculation that a variety of phenolic pollutants (including compounds chemically related to TBBPA, such as bisphenol A) may cause endocrine disruption and Ca2+ dysregulation in cells involved in spermatogenesis. In this study we therefore investigate the effects of TBBPA on mouse TM4 Sertoli cells (essential for sperm development). Results show that TBBPA increases Ca2+ within these cells in the 5-60 microM concentration range (EC50, 21 microM). TBBPA also causes cell death (LC50, 18 microM) partly via apoptosis, involving Ca2+-dependent mitochondrial depolarisation. Studies on intracellular Ca2+ transporters shows that TBBPA can inhibit sarcoplasmic/endoplasmic reticulum Ca2+-ATPases (SERCA) at low concentrations (IC50, 0.4 to 1.2 microM) and also activate the Ryanodine receptor Ca2+ channel within the 0.4-4 microM concentration range. Therefore these studies suggest that the cytotoxic effects of TBBPA on cells is partly due to dysregulation of Ca2+ signalling, by directly affecting Ca2+ transport proteins.